INTRODUCTION
This paper concerns the intersection theory of the moduli space of n-pointed stable curves of genus 0 (n-pointed stable curves will be defined shortly). In [Kn] Knudsen constructs the space, which we call Xn , and shows it is a smooth complete variety. We give an alternative construction of Xn", via a sequence of blowups of smooth varieties along smooth codimension two subvarieties, and using our construction:
(1) We show that the canonical map from the Chow groups to homology (in characteristic zero) ci A*(Xn) c H*(Xn )
is an isomorphism. (2) We give a recursive formula for the Betti numbers of Xn . (3) We give an inductive recipe for determining dual bases in the Chow ring A*(Xn). (4) We calculate the Chow ring. It is generated by divisors, and we express it as a quotient of a polynomial ring by giving generators for the ideal of relations. Once we have described Xn via blowups, our results follow from application of some general results on the Chow rings of regular blowups which we develop in an appendix.
We now sketch Knudsen's construction of Xn", and then discuss our alternative method. Finally, we state explicitly the results on the intersection theory announced at the outset.
Fix an algebraically closed field k, (of arbitrary characteristic) over which all schemes discussed are assumed to be defined. Let Mn be the contravariant II I _ 1 I 1 2 3 4 5 4 and 5 both approach the point labeled * and the limit is with the two branches meeting at *. Knudsen's construction of X, is inductive. He shows that the universal curve U, -* X, is in fact X,+I, and that the universal curve over X,+1 can be constructed by blowing up X,+1 xx ,X,+i along a subscheme of the diagonal. His method relies on two functors, contraction and stabilization:
Given an n+ 1-pointed curve F (2) Consider the induced morphism c, on a geometric fiber W. Let P = Sn+I (s) and suppose P lies on the irreducible component E. If the number of sections si(s) other than P, plus the number of other components which E meets, is at least three then c5 is an isomorphism. Otherwise, c5 contracts E to a point, and the restriction of c5 to Fs\E is an isomorphism.
Thus if W, with P1, P2, ... , Pn is an n-pointed curve, then contraction leaves it alone. Otherwise, the component containing Pn+I is contracted, and the resulting space together with P1, P2, ..., Pn is an n-pointed curve. Knudsen shows that for any n + 1-pointed curve, there exists up to unique isomorphism, exactly one contraction. As for stabilization: Suppose ' 7A S with sI, S2, ..., sn is an n-pointed curve with an additional section s. (s can be any section whatsoever.) Knudsen shows that there exists (up to a unique isomorphism) a unique n + 1-pointed I TcI > 2 (I TI indicates the number of elements in T) we let DT > Xn be the divisor whose generic element is a curve with two components, the points of T on one branch, the points of Tc on the other. Observe that DT = DTC . In order to eliminate this duplication it will occasionally be useful to assume ITn {l, 2, 3}1 < l .
Knudsen shows that DT is a smooth divisor, and in fact is isomorphic to the product XI1JT1 X XXTc1J (the branch point counts as an "extra" point for each factor). we let Bk+1 be the blowup of Bk along the union of the strict transforms of the DT -B1 , under Bk -* B1, for which I TcI = k + 1 . We prove inductively that these strict transforms are disjoint, and isomorphic to DT. (Thus in each case we blow up along a disjoint union of codimension two subvarieties each of which is isomorphic to a product Xi x Xj for various i, j < n.) The key result of the chapter is that Xn+1 P B1 is isomorphic to Bn-2 -* B1.
From this blowup description we prove the following: (1) cl: A, (Xn) -* H, (Xn) is an isomorphism, in particular, Xn has no odd homology and its Chow groups are finitely generated and free abelian.
(2) For any scheme S, A*(Xn x S) is canonically isomorphic to A*(Xn) 0 A* (S) .
Ak ( Under the isomorphism, Ds is sent to the class of the corresponding vital divisor, while the three sums of (2) The paper is organized as follows. We begin with a catalogue of useful results on the vital divisors. Section 1, which is the heart of the chapter, contains our alternate construction of X, . In ?2 we study the cl map, obtaining results (1) and (2). In ?3 we obtain (3), (4) and (5). In ?4 we obtain (6), our expression for A*(X,). In the appendix a number of general results on the Chow rings of regular blowups are developed. Within a section the results are numbered beginning with one while for example in ? 3, the second theorem of ? 1 would be referred to as Theorem 1.2.
CATALOGUE OF RESULTS ON THE VITAL DIVISORS DT
This section consists of a series of results dealing with the vital divisors which will be useful throughout the chapter. We will often consider the map (for i, j, k, 1 four distinct elements of 1, 2, ..., n ), which contract every section but the ith, jth, kth, and lth. We will most often consider the maps 71, 2, 3, i which we denote qi5, or qi if we wish to make clear that the domain is Xm . We also define 01, q2 and 03 to be the constant maps D=J 4 X4 P1 for j between one and three. Recall from the introduction that Dnf " Xn is the divisor whose generic element consists of curves with two branches, the points of T on one branch and the points of Tc on the other. We always assume that ITI, I Tc I > 2. The scheme q4$ = q$n is (g4n, q$5)* (6) where (5 We are now ready to give an expression for A* (Xn). We no longer assume that any subset of {I1, 2, 3, ..., n} considered contains at most one of one two or three. Observe that the kernel of q is generated by the DS where S does not * * T. In particular the kernel of 0 is contained in the kernel of p and thus in order to complete the proof it is enough (by any easy diagram chase) to demonstrate that ker(n) c q(ker(p)). The kernel of X is generated by contributions from each factor in X1+1 x Xn_j+l as described by Part I. We will consider those from the first factor (the second factor being analogous). A relation of type (1) 
